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One-day, one-problem
Setting
Problem-based learning (PBL) as a method of instruction in the health sciences has
attracted considerable attention over the years (Barrows 1996; Colliver 2000; Norman
2002). Research in this ﬁeld has predominantly focused on curriculum comparisons
between PBL and more conventional instructional methods, with only limited interest in
what happens to the learner in PBL (ten Cate 2001). The seven papers comprising this
special issue all focus on the latter: research on the learning process in PBL. The research
to be presented here took place in the context of a new polytechnic in Singapore: the
Republic Polytechnic. This polytechnic employs an unconventional version of PBL across
its educational programs. The PBL approach the polytechnic developed and implemented
is referred to as the one-day, one-problem approach (Alwis and O’Grady 2002).
Republic Polytechnic, Singapore
Republic Polytechnic is the ﬁfth and latest polytechnic established in 2002 by the Gov-
ernment of Singapore. The purpose of the polytechnic is to provide pre-employment
training to post-secondary students by means of 3-year diploma programs. The polytechnic
offers in total about 35 diploma programs, which are predominantly of technical nature,
including life sciences, health sciences, engineering, and information technology. When
entering the polytechnic, students are typically 17 years of age and have generally not been
exposed to PBL before.
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As the name implies, students work on one problem each day. Each day covers a different
subject, for instance, on every Monday students work an entire day only on subject A, on
Tuesday they work an entire day on subject B, on Wednesday on subject C, and so on. It is
argued that this modular structure enables students to avoid divided attention, that is, to
fully focus on one single subject or topic each day without having to worry about another
subject or having to mentally switch between subjects during the day.
This is what happens during a typical day. A class, consisting out of ﬁve teams of ﬁve
students, meets three times under the guidance of a tutor. All students have a laptop
computer with which they access the school’s intranet. The problems, learning materials,
and assessments are accessible via this e-platform. The day starts with the presentation of a
problem. Based on the problem, students in their small groups activate their prior
knowledge, come up with tentative theories to explain the phenomena presented in the
problem, and formulate their own learning goals. Subsequently, a short self-study period of
about an hour follows during which students individually conduct an initial literature
search. After this, students meet for a second time during the day to share insights gained
during the short self-study period and—if necessary—make amendments to their learning
goals. At this stage, the tutor will meet and talk with each group to check on their progress,
challenge their explanations, and to provide scaffolding if needed. After this second
meeting students engage in a second and longer self-study period (about 2 h), during which
they individually search for information, read the literature, and prepare notes. Essential
study materials are provided and accessible via the e-platform. At the end of the self-study
period the teams meet and prepare a presentation summarizing and synthesizing their
ﬁndings. After the self-study period the class meets again and each team shares their
ﬁndings with the entire class. During this ﬁnal meeting students engage in discussions,
questioning each other’s explanations, and elaborate on their ﬁndings. As such, the third
meeting concludes the one-day, one-problem cycle and students begin the next day
working on a new problem.
One-day, one-problem versus conventional PBL
In conventional PBL, small groups of around nine students typically meet two or three
times a week under the guidance of a tutor. They receive a problem, which is the starting
point of the learning process. The problems are typically neutral descriptions of phe-
nomena in need of explanation. Based on students’ discussion about the problem, they
generate their own learning goals for subsequent self-directed learning. After a period of
self-study, students share what they have learned about the topic and test whether their new
understanding of the problem is now more accurate and elaborate than before. Once
students are satisﬁed with their learning outcomes, they engage with a new problem and
the cycle starts all over again (Barrows 1985; Hmelo-Silver 2004; Schmidt 1983, 1993;
Schmidt et al. 2009).
The one-day, one-problem approach ﬁts the above description, except that the PBL
cycle is compressed to one day with more structural mechanisms to provide guidance to the
students. The overall rationale behind this shortened one-day version of PBL is that stu-
dents in polytechnic education are generally not so mature and independent learners as may
be the case for university students in general and medical students in particular. Allowing
polytechnic students to work on one or two problems a week, as it is typically the case in
PBL curricula, was expected to result in problems such as procrastination or high
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123absenteeism. Since these students are generally young it was expected that they need more
structure and guidance in their learning. The one-day, one problem approach provides
structure and guidance because (1) students only have to concentrate on one topic for the
duration of one day, which allows them to work on smaller and more manageable
‘‘learning units’’; (2) guidance is provided by splitting the day up into three meetings
during which the tutor can closely monitor students’ progress and if necessary intervene to
guide them towards the right track. As such, the tutor in the one-day, one-problem
approach may monitor (and if necessary inﬂuence) students’ progress more closely than in
conventional PBL.
Since the one-day, one-problem approach provides more structure to learning process it
appears as an attractive alternative to conventional PBL, particularly for younger students
in secondary schools or polytechnic education.
Research
From the early beginnings, numerous studies have been conducted around the one-day,
one-problem approach to investigate its effects on student learning and achievement. Seven
of these studies, all recently conducted, are reported in this special issue. Most of these
studies were conducted in the context of health and life sciences. The studies address
current issues in the PBL literature and go beyond the one-day, one-problem approach. To
present the articles in a somewhat logical manner, we arranged them into two broad
categories: (1) Research on how students learn in PBL and (2) Research on the factors that
inﬂuence student learning in PBL. The ﬁrst category is about the core processes of student
learning in PBL. For instance, how do students construct their knowledge in PBL? Or, are
there variations in students’ cognitive engagement during the PBL cycle? And if so, what
causes them? These are issues that fall under this category. The second category is about
factors that inﬂuence the core learning processes—that is, the inﬂuence problems, tutors, or
learning scaffolds have on student learning in PBL are addressed.
Research on how students learn in PBL
The ﬁrst two studies cast some light on how students learn during the PBL process itself, in
real time. Since conventional survey methods are rather limited in measuring actual
classroom dynamics (i.e. surveys are typically administered before and/or after class) more
micro-analytical measurement techniques are needed (Rotgans and Schmidt 2011a, b). For
instance, both studies sampled data at not only one point in time, but several times at
critical moments during the PBL process to determine how students’ learning develops
over the course of the learning event. Considering that the bulk of studies reported in the
PBL literature tend to favor curriculum comparison studies between PBL and more con-
ventional settings (Albanese 2000; Dochy et al. 2003; McParland et al. 2004; Schmidt et al.
2009; Schmidt et al. 2005; Vernon and Blake 1993), we see these studies as a welcome
addition to the literature, because they provide insights in the actual learning processes in
PBL.
The ﬁrst study by Yew, Chng, and Schmidt addresses the question whether learning in
PBL is cumulative, that is, does one learning phase in PBL builds on a previous one. For
instance, does what was learned during the problem analysis phase determine the
knowledge gained during individual self-study and does this determine the knowledge
gained during the reporting phase. Although it is generally widely accepted that the
Introduction: studies on the learning process 445
123acquisition of knowledge depends on what was learned previously (Alexander et al. 1994),
proof of this fact is mainly restricted to laboratory experiments; whether that is the case in
the naturalistic classroom environment remains to be seen. Moreover, it is not very clear
whether students in PBL acquire most of their knowledge during the collaborative inter-
actions in the tutorial group or during individual self-study, or a combination of both. On
the one hand, social constructivist theories suggest that knowledge is mainly constructed
by means of collaborative interactions (Driver et al. 1994) and on the other hand self-
regulated learning theories postulate that knowledge is acquired independently through
self-regulation of one’s motivational beliefs and the use of adaptive learning strategies
(Paris and Paris 2001). In this article the authors propose and tested a model, which
provides insights in how collaborative group work and independent self-study interact and
build on each other in PBL.
The second study by Rotgans and Schmidt is about students’ cognitive engagement
during PBL. Similar to the ﬁrst study, this study examined how students’ cognitive
engagement develops also as a function of the PBL phases. With this study the authors
empirically tested a common underlying assumption that students in PBL would feel more
autonomous and empowered because they have a choice in what they learn (i.e. they
formulate their own learning goals). According to self-determination theory (Deci et al.
1991; Ryan and Deci 2000), having choice and autonomy to determine what to study
should result in higher levels of cognitive engagement. In this study the authors examined
under which conditions do students in PBL feel more autonomous and engage more
cognitively with the task at hand.
Research on the factors that inﬂuence student learning in PBL
The second batch of papers reported in this special issue address topics that inﬂuence
student learning in one way or the other. For instance, recurring and important topics in the
PBL literature is the research related to the effectiveness of problems and the signiﬁcant
role tutors play in PBL. More recently however, new topics emerged, such as the role of
scaffolds to structure student learning and students’ self-reﬂection in PBL (Hmelo-Silver
2004; Hmelo-Silver et al. 2007; Simons and Klein 2007; Williams 2001).
We begin with the problems. The third study in this issue examined how distinct
problem characteristics, such as problem familiarity and problem clarity, inﬂuence student
learning and achievement in PBL. Sockalingam, Rotgans, and Schmidt propose that there
are several studies in the PBL literature which looked at the inﬂuence problems have on
students learning (Schmidt et al. 1995; Schmidt and Moust 2000), but they are limited in a
sense that they did not identify which speciﬁc problem characteristics are responsible for
student learning in PBL. A potential problem with the existing studies is that researchers
typically aggregate all items pertaining to one multi-dimensional scale, often labeled
‘‘quality of problems’’. The authors argue for a more detailed measurement approach in
which they analyzed the data at item level. In their study they devised a causal model to
test how individual problem characteristics (i.e. individual items) inﬂuence student
learning and achievement.
The fourth study by Chng, Yew, and Schmidt examines the effects of tutor-related
behaviors on the PBL process. They operationalized tutor-related behaviors by means of
Moust’s early causal model of PBL (Moust 1993) in which social congruence, subject-
matter expertise, and cognitive congruence are the key components. Although these three
distinct tutor-related behaviors have been examined in numerous studies over the years,
little is known of how they impact students’ knowledge construction. With this study the
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123authors applied a microanalytical approach, similar to the ﬁrst two studies, and measured
students’ knowledge construction at critical phases in the learning process. This enabled
them to examine which of the tutor-related behaviors have the most signiﬁcant effect on
students’ knowledge constructing and when that occurs during PBL.
The ﬁfth study by Williams and Rotgans, is related to the previous study in the sense that
theauthorsalsousedthevariablessocialcongruence,subject-matterexpertise,andcognitive
congruence in their investigation. However, the central issue in this study is whether these
tutor variables are stable across time and context. This is an important subject because it
providesmoreinsightsintheroletutorshaveinPBLandhowconsistenttheirbehaviorsarein
facilitating student learning. In the study, the authors applied a repeated measurement
approach over three semesters to examine how stable the tutor variables really are.
The next study investigated the effects worksheet scaffolds have on student learning in
PBL. This study from Choo and colleagues cast some light on the question of how much
guidance and structure do students need in PBL. The question on how much guidance is
needed in PBL caused quite some debate in the PBL literature (Hmelo-Silver, et al. 2007;
Kirschner et al. 2006). Some researchers have argued that scaffolds, such as worksheets,
beneﬁt students who are novices to PBL and provide necessary cognitive support when
working on the problems. Generally, the literature remains however inconclusive whether
scaffolds are effective means to structure student learning in PBL. There is a lack of
experimental studies that can pinpoint the effects of scaffolds on student learning in PBL.
In this study, the authors applied a quasi-experimental approach, in which they compared
the effects worksheets have on student learning and their academic achievement.
The ﬁnal study also addresses a topic, which was subject of recent debate: The link
between self-reﬂection and academic performance (Williams 2001). In other words, how
effective is self- and critical-reﬂection in helping students in their learning. In this study
Lew and Schmidt extracted reﬂection journals from PBL students at the beginning and the
end of the semester and subjected them to a content analysis to identify whether students
do indeed reﬂect on their learning. Furthermore they correlated the concept frequencies
with students’ academic achievement to examine if students who reﬂect on their learning
do indeed perform better academically.
Considering that the structure of the one-day, one-problem approach at the polytechnic
is not different from conventional PBL in the sense that students still have a problem
trigger as the starting point of their learning process, engage in collaborative group dis-
cussions, formulate hypotheses about the problem, engage in independent self-study, and
elaborate on their ﬁndings, we expect that the results of the studies reported in this special
issue can largely be generalized to conventional PBL and hope will trigger further studies
devoted to the investigation of the learning process in PBL.
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